malies can predispose the cell to malignant transformation (review in Koller, 1967, and in Baserga, 1970) , the occurrence of leukaemia in patients with t(DqDq) hitherto has been reported only twice (Engel et al, 1965; Krompotic, 1969) .
In the present paper we describe haematological and cytogenetic findings in a case of Di Guglielmo syndrome occurring in a t(DqDq) heterozygote.
Case Report M.C., a 62-year-old white man, was in good health until March 1969. At that time he was admitted to our Institute because of severe weakness, anaemia, and mild fever. No lymph nodes, spleen, or liver were palpable. His haemoglobin was 5 7 g/100 ml, haematocrit 22%, red blood cells 1-63 million/mm3, platelets 42,000/mm3, reticulocytes 0 5%, leucocytes 1,500/mm3, with 39% neutrophils, 60% lymphocytes, and 1 % monocytes. The blood contained 2% nucleated red cells and the mature red cells showed anisocytosis, poikilocytosis, and polychromasia. Score for leucocyte alkaline phospha- Cells from the bone-marrow showed the same chromosome abnormality (Fig. 1) , ie, proved to have a t(DqDq). In addition, in the first preparation, before any treatment, an abnormal superfragmentation (Fig. 2) and stickiness ( Fig. 3) and morphological abnormalities were found (Fig. 4 and  5) . A few cells contained 46 chromosomes; karyotype analysis of these cells showed several different aberrations (Table) . In the last bone-marrow preparation one cell had 47 chromosomes (Table) .
Chromosome analyses were carried out on all members of the patient's family available for the study. Three of them were found to be t(DqDq) heterozygotes. A pedigree is shown in Figure 6 .
Discussion
Di Guglielmo syndrome has been defined as a 'self perpetuating, myeloproliferative disorder of undeterminated origin, characterized by progressive anaemia, striking erythroblastic hyperplasia of bone marrow and of megaloblastic, megaloblastoid, or normoblastic types; and the gradual development of increasing numbers of myeloblasts' (Dameshek, 1969 The chromosomal anomaly in the patient's family is similar to that observed by other authors (review in Palmer et al, 1969) , and is to be interpreted as deriving from fusion of two chromosomes of group D, accompanied by the loss of a small centric fragment. The analysis of the pedigree indicates that the anomaly segregates at least through three generations. The study of all the available members of the family has not allowed us to elucidate if the translocation has originated de novo in the propositus, or has been transmitted to him through the parents.
The association between t(DqDq) and haemopathies is rare. As far as we know this is the first report of Di Guglielmo syndrome in a t(DqDq) heterozygote.
Published information concerning cytogenetic findings in Di Guglielmo syndrome has demonstrated the presence of inconsistent chromosome anomalies. Several observations consist only of individual case reports (Baserga and Ricci, 1964; di Grado, Mendes, and Schroeder, 1964; Strosselli and Bernardelli, 1964; Ceppellini et al, 1965; Heath and Moloney, 1965; McClure, Thaler, and Conen, 1965; Stahl et al, 1965; Weatherall and Walker, 1965; Introzzi and Buscarini, 1966; Becak, Becak, and Saraiva, 1967; Smalley and Bouroncle, 1967; Krompotic et al, 1968; Crossen et al, 1969) . Patterns emerging from cytogenetic studies of larger series ofpatients with Di Guglielmo syndrome (Kiossoglou, Mitus, and Dameshek, 1965; Castoldi et al, 1968; Heath et al, 1969) The cytogenetic findings in our case support the evidence of inconsistent anomalies in Di Guglielmo syndrome. In fact, the rare abnormalities observed during the blast phase of the disease were unique to individual metaphases and did not demonstrate the existence of a clonal evolution.
The abnormal chromosome superfragmentation observed in several metaphase plates obtained from bone-marrow cells in our patient, before any treatment, is similar to one demonstrated in some pathological situations, as radiation injury (Bender, 1960) , treatment with cytostatic drugs (Castoldi and Malacarne, 1964 ), viral infections (Nichols, 1963) , pernicious anaemia (Baserga, Ballerini, and Castoldi, 1968 ), Fanconi's anaemia (Bloom et al, 1966) , Louis Barr's syndrome (Hecht et al, 1966 ), Bloom drome (German and Crippa, 1966) , and congenital porphyria (Burchardt, Wichmann, and Zernahlez, 1968) . The significance of the structural abnormality observed in our case is not clear. It can be indicative of an abnormal DNA metabolism; this view is supported by coexistent megaloblastosis (Crossen et al, 1969 Three members of the patient's family were found to be normal t(DqDq) heterozygotes.
